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Clatms Ml are currently pending in .he appltcatton. Cairns 6-11 nave been 
, itMra ,n from consign. App.tcan, hereby confirms ** *c,,on of Group ,. 
corresponding to claims 1-5, for further prosecution on the merits. 

Claim 1 has been amended to explicitly rect.e tha, bromide is added subsequent to the 
formatton of the polyamide layer. No new matter has been tntroduced by thts amendment. As 

Specification as originally filed. 

II Rejections under 35 U.S.C. § 102 

,„ one aspect, the Applicant's inventton relates ,„ a reverse osmosrs membrane 
containing bromtde, wherein the bromtde is applted subsequent to the formation of the 
polyamtde s k in layer. Advantageously, the Applicant, tnventton provrdes an increased sal, 
rem ova, capacity over pno, ar, membranes, which is particularly notrccable with respect to 
boron and organic compounds such as isopropyl alcohol. 

The Examtner rejected claims 1-3 as betng antrcipated by U.S. Patent No. 4,76, ,234 
(tn e '234 patent), issued to Uemura * ai To the extent that the rejection may apply to the 
amended clarms, the rejection ,s respectfully traversed. Specify, the Examiner states tha, the 
• 234 patent dtscloses a compostte semtpermeable membrane containing bromide, as recited ,n 

membrane. However, in the '234 patent, bromtde is introduced „w to the polymerization as a 

-The substituen, tnclude, for instance, . . ha.ogen such as fluorine, chlorme. bromtne .... 
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■234 pa.en,. col. 3. .in. 62- col 4, fine 1. Significan.ly. .here is no Cher disdosure a S ,o .he 
indusion of bromide in .he composite membrane described by ,he '234 pa.en,. 

Because .he brom.de ,s in.roduced as a substituen, P nor ,o ihe po.ymerizatio, .he 
, oc a.,on of substanttafiy ... of ,he brom.de is fixed ,n ,he '234 pa.en,. Name,, a,, of ,he 
br0 mide w,„ be attached as a subs.i.ue, off of an aromatic nn, The Apphcanfs ,nven,,on. 
n0W eve, ,n,rod„ces bromide to .he po,mer,z,ion. Cairn ,. as amended, rec.es 

^ere.n ,he bromide is introduced^* , forming .he po.yamide sKin ,aye," Support 
for .his amendment is found throughout the Specification. 

Por exanrp.e, Examp.e . of the Apphcanfs Specification states that "l*. the 

cb.orine aqueous so.ut.on containing bromtne compound. This so,u,o„ was passed through the 
co m P os,,e nrembrane at an operation, pressure of „ Mpa for 30 minutes so ,„a, the intended 
composite reverse osmosis membrane was obtained." Specification, page 9, hue 33- page .0, 

line 1. 

Th e Apphcanfs Specification further discloses that ,„ o„e e^p,, hrom.ne 

, he aromatic compound, Specificatron, page 2, fines 27-2, However, it ,s Car , one of 
binary *i« in .he art (and may be inferred from the Apphcanfs use of -for examp.e") ,a, 

may drsp.ace a hydrogen off of a nitrogen atom,. The '234 pa.en. on, disc.oses .he former 
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other portion, as -veil. The resulting structural distinction is funher illustrated by a comparison 
of the sal. rejection propen.es of .he '234 membrane and .he Applicant's membrane. 

For example. Example 11 of the "234 paten, discloses an .sopropyl alcohol (IPA) 
rejection of 96.8% when a feed solution containing 1000 ppm of IPA is separated under a 
pressure of .5 kgf/cm 3 . In contras,, Example I of .he Applicant invention discloses an IPA 
rejection of 98% when a feed solution containing i000 ppm of IPA is separted under a pressure 
of 15 kgf/cm ! . in general, if feed solutions containing the same subs.ance at different 
eoneen,ra,i„ns are separated under the same pressure conditions, .he feed solution containing the 
substance at a higher concentration ,s separated a. a lower rejection ra.e. In .he examples 
provided above, the AppHcan.'s membrane provides better performance (as measured by the 
rejection rate) than the '234 patent, even at a higher concentration. 

As amended, claim 1 rec.es a product by process claim, expl.citly disclosing that the 
bromide ,s added to a polymer skin layer after the layer has been formed. In addition, i. is 
apparen. that because of .he order of addition, s.™e.ura. dtfferences exts. between .he 
Applicant's claimed invention and the '234 patent. 

For the reasons set forth above, withdrawal of the § 102 rejection of claim 1 is 
respectfully requested. Claims 2 and 3, which depend from claim 1, are likewise pa.en.able. 

The Examiner also rejec.ed claim 1 under 35 U.S.C. § 102(b) as being an.icipa.ed by 
U.S. Paten. No. 4,778,596 (the '596 paten,), issued to Under e, ai The Examiner s.a.es ,ha. .he 
■596 pa,en. discloses a ,hin f„m membrane wherein, analogous to ,he '234 pa.en, bromine is 
, is ,ed as a poss.b.e subst.tuen, group tha, may be used m a monomer. For ,he same reasons as 
those desenbed above, this rejection ,s respectfully traversed. Speeitieally, the '596 paten. 
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neither shows nor suggests applying bromtde subsequent to the formatton of a poiyam.de layer. 

as recited in amended claim 1 . 

in light of the above, withdrawal of the § 102 rejection of claim 1 is respectfully 

requested. 

III. Rejections under 35 U.S.C. § 103 

The Examtner rejected claims 4 and 5 under 35 U.S.C. § 103(a) as being 
„„ P aten,ab,e over the '234 patent. To the extent that the rejection applies to the amended claims, 
the rejection is respectfully traversed. Specifically, the Examiner states that the "234 patent fails 
,„ disclose the membrane as suitable for isopropyl alcohol rejection or boron rejection, and 
further fails to disclose the operating conditions claimed by the Applicant. However, the 
Examiner states that "it would have been obvious to one skilled in the an a. the time the 
invention was made to adjust membrane porosity, thickness, amine composition, etc. . . 
because the "234 patent discloses a reverse osmosis membrane having a high water flux and sal, 
rejection. The Applicant respectfully disagrees with the Examiner's unsupported statement as to 
what is known in the art, and would ask that the Examiner cite to prior art showing the rejection 
of isopropy, alcohol and boron, or, in the alternative, provide an affidavit of personal knowledge 
pursuant to 37 C.F.R. § 1.104 (d)(2) describing the modtftcation of membranes suitable for the 

removal of non-ionic compounds. 

Specifically, the Applicant refers to page 1, line 23 to page 2, line 2 of the present 
Specification, which discusses that conventional composite osmosis membranes do no. have 
sufficient rejection properties for non-ionic compounds such as isopropyl alcohol and boron. 
The difficulty with these types of compounds is highlighted by comparing Example 5 and 
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Comparative Example 2 of ,he presen, invention. Both of .he membranes of Example 5 ana 
Comparative Example 2 have a region of 99.7% for sal,. However, ,he membrane of 
Comparative Example 2 has a rejection of 84% for boron, while the membrane of Example 5 has 

a rejection of 92% for boron. 

Consequently, because of the difficulties in removing non-ionic compounds, the 
Applicant respectfully asserts that merely modifytng the membrane of the '234 paten, would not 
result in ,hc Apphcam's invention. As a resul,, withdrawal of the § 103 rejection of claims 4 and 
5 is respectfully requeued. In addition, clatms 4 and 5 depend from claim I and are pa.en.ab.e 
over the '234 patent for the reasons discussed above. 

IV. Conclusion 

Claims 1-5 have been shown ,o be allowable over the prior art. Applicant believes 
to this paper is responsive to each and every ground of rejection cited by the Examiner in the 
Action dated April 1 1 , 2001 , and respectfully requests favorable action in the form of a Notice of 

Allowance. 

Please apply any charges not covered, or any credits, to Deposit Account 50-0591 
(Reference No. 04558.044001). 



Date: 



Respectfully submitted, 




Jonathan P. Osha, Reg. No. 33,986 
Rosenthal & Osha L.L.P. 
700 Louisiana, Suite 4550 
Houston, TX 77002 
Telephone: (713) 228-8600 

Facsimile: (713) 228-8778 
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1 . A composite reverse osmosis membrane comprising a porous support and a polyamide 
skin layer formed on the porous support, wherein the polyamide skin layer is formed by 
reacting an aromatic compound having at least two reactive amino groups with a 
polyfunction^ acid halide compound having at least two acid halide reactive groups, and 
the polyamide skin layer contains bromide^wh^rmih^^ 
t» forming the polvamide skin laygr. 
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